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Synopsis....................................

Mexican Americans are more likely to be obese
than non-Hispanic whites, yet little research has
been conducted on the treatment of obesity in
Mexican Americans. The purpose of this study was
to compare a family-based intervention with a
traditional program oriented to the individual for

achieving weight loss by obese Mexican American
women. A total of 168 obese women were ran-
domly assigned to one of three groups. Group 1
served as a comparison group and received only
printed materials on nutrition, exercise, and behav-
ioral principles for weight loss. Subjects in the
individual group (group 2) received the same
printed information, but they also attended classes
led by bilingual registered dietitians. Subjects in the
family group (group 3) received materials and
attended classes that emphasized a family-oriented
approach to making changes in eating habits and
exercise behavior. Spouses and children attended
classes with subjects in this group.

Results revealed a significant linear trend in both
body mass index and weight reduction across the
groups, with losses greatest in the family group,
followed by the individual group, and least in the
comparison group. Both the individual and the
family groups lost significantly more weight than
the comparison group, although the difference
between these two groups was not statistically
significant. The results suggest that a culturally and
linguistically appropriate program can achieve sig-
nificant weight reduction among Mexican Ameri-
cans. More research should be conducted on the
effects offamily and other types of social support
on weight loss by Mexican Americans.

MEXICAN AMERICANS ARE THE SECOND largest
and fastest growing minority group in the United
States, and almost one-third of this population
lives in the State of Texas (1). Several large
epidemiologic studies have documented that Mexi-
can Americans are more likely to be hypertensive,
have higher cholesterol and triglyceride levels, and
be diabetic than the general population (2-7).
Although cardiovascular mortality rates are actu-
ally lower for Mexican Americans than for non-
Hispanic whites, cardiovascular disease is the lead-
ing cause of death for Mexican Americans (8).
Although the mechanisms underlying the develop-
ment of cardiovascular disease and diabetes are not
yet fully delineated, obesity and diet are clearly
implicated as risk factors.

Almost half (45 percent) of the Mexican Ameri-
cans sampled in one Texas community were 20
percent over ideal body weight (5), and those in
another Texas community were four times as likely
to be obese as lean (7). In the Hispanic Health and
Nutrition Survey in 1982-84, 39 percent of Mexican
American women ages 20 to 74 years were over-
weight (9). These prevalence rates are substantially
higher than those reported for non-Hispanic Amer-
icans ages 20 to 74 years (10). For non-Hispanic
white women, the prevalence of overweight was 25
percent, approximately 15 percentage points lower
than in Mexican American women. Mexican Amer-
icans also tend to have more atherogenic patterns
of body fat distribution (11,12) and to develop
obesity at an earlier age than non-Hispanics (13).
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Early weight gain has been associated with onset
of diabetes in Mexican Americans, as was central-
ized and upper body fat (14). Obese Mexican
Americans with centralized body fat were found to
be at significantly greater risk for low high-density
lipoprotein cholesterol, high total cholesterol, and
high blood glucose levels than nonobese Mexican
Americans, with the generalized obese tending to
be at intermediate risk (12).

Socioeconomic, linguistic, and cultural barriers
to health and nutrition information may place
Mexican Americans at increased risk for obesity
and cardiovascular disease. Average age, income,
and education levels are lower than for non-
Hispanic whites, and many speak little or no
English (15,16). Both increased acculturation and
socioeconomic status have been associated with
decreases in obesity in Mexican American women,
although the effects of acculturation on obesity
prevalence were stronger than the effects of socio-
economic status (17). Traditional Mexican Ameri-
can culture emphasizes family stability and integ-
rity, often subordinating the individual's needs to
family needs and interests (18,19). Mexican Ameri-
cans have not adopted the Anglo cultural ideal of
leanness (7), are less knowledgeable regarding car-
diovascular risk factors (20-22), and are less likely
to control their weight through diet and exercise
than non-Hispanic whites (23). Mexican Americans
are also less likely to recognize sources of fat in the
diet (24).

Several studies have documented distinct dietary
intake patterns in Mexican Americans. Those living
in south Texas consume both traditional Mexican
food items, such as beans and tortillas (primarily
flour), and foods not previously reported to be
commonly consumed, such as beef (25). Mexican
Americans also had higher intakes of cholesterol
than whites (176.5 mg compared with 159.5 mg)
even though they consumed fewer of their total
calories as fat (35.1 percent compared with 37.9
percent for whites) (26). Dietary intake data from
the San Antonio Heart Study revealed that Mexi-
can Americans consumed more carbohydrate, satu-
rated fat, and cholesterol than did Anglo Ameri-
cans (27). Dietary behaviors related to cardio-
vascular disease tend to be more aggregated among
Mexican Americans than Anglo Americans, due, in
part, to Mexican Americans being more likely to
eat all three meals as a family group (28).

In spite of the prevalence of obesity in this
population, few weight control or dietary change
studies have been conducted with Mexican Ameri-
cans. Culturally relevant methods for decreasing

saturated fat and sodium intake and increasing
exercise have been successful with Mexican Ameri-
can children and their families (29,30), and Mexi-
can Americans have participated in other
community-wide health education programs to re-
duce fat consumption (31). However, we have
found no previously published studies of weight
loss interventions developed specifically for Mexi-
can Americans.
The primary objective of this study was to assess

the effectiveness of a culturally sensitive, family-
based weight-loss program for cardiovascular risk
reduction in obese Mexican American women. A
growing body of research supports the use of
family-based interventions, rather than individually
oriented programs, for weight loss (31-33). Obesity
is heritable (34,35), as are the family's habits of
caloric intake, physical activity, attitudes toward
eating, food preferences, and communication pat-
terns that promote specific eating and exercise
behaviors (30,36,37). Because the Mexican Ameri-
can culture emphasizes the importance of family
unity, it was hypothesized that including the family
in the intervention would improve subjects' ability
to make and maintain changes in their eating and
exercise behavior. Thus the family intervention
(group 3) was expected to lose more weight and
maintain weight loss better than a traditional indi-
vidually oriented group (group 2), which in turn
was expected to be more successful than a compar-
ison group (group 1).

Methods

Subjects. A total of three cohorts were recruited,
one each year for a total of 168 subjects. Subjects
were self-identified Mexican American women, ages
18 to 45 years, who were 20 to 100 percent above
ideal body weight. All subjects were married and
had at least one preschool-aged child. Families
were recruited through media promotion and per-
sonal contacts in the local community, primarily
through churches and health agencies. Subjects
were excluded if they were hypertensive (diastolic
blood pressure 2 115 mm per Hg), diabetic (fasting
plasma glucose 2 140 mg per dl), or had any other
chronic illness with dietary or exercise recommen-
dations different from those proposed in the study.
The present analyses include women for whom
weight data were available at baseline, 3, 6, and 12
months.

Procedures. Subjects were stratified according to
weight and randomly assigned to one of the three
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treatment groups: (a) the manual-only comparison
group, (b) the individual group, or (c) the family
group. The manual-only group (group 1) received a
bilingual manual consisting of a low fat eating
plan, nutrition information, recipes, an exercise
plan, and behavior modification strategies, based
on a previously developed program (38) and modi-
fied to reflect the cultural values of the population.
(The manual, "Cuidando el Corazon," is available
upon request from the authors.) The eating plan
was designed to help subjects achieve ideal body
weight and to lower.their plasma cholesterol and
triglyceride levels. Fat intake comprised 30 percent
of total calories, with saturated fat providing no
more than 10 percent. Dietary protein supplied
about 20 percent of total calories, and carbohy-
drates 50 percent. Cholesterol was limited to 300
mg per day, and sodium was reduced moderately.
Calories were limited to 1,200 per day for women.
The Mexican American diet in Texas differs in

composition from the diet of other ethnic groups
(24,25,39), and a cookbook was prepared with
recipes for fat-modified traditional Mexican Ameri-
can foods. Behavior modification strategies (for
example, how to keep food records, control food
accessibility and portion sizes, set goals, and rein-
force oneself) were illustrated and described in
simple terms. Information was also included on
maintaining weight loss, emphasizing problem-
solving, and preventing relapses (40). The manual
was translated into Spanish by professional transla-
tors and back-translated by separate translators,
and any discrepancies in meaning or style were
resolved. Both Spanish and English versions were
evaluated for their compatibility with cultural
norms and values by bilingual health educators and
by members of the Mexican American community
from which the study sample was drawn.
The individual group (group 2) received "Cui-

dando el Corazon" and attended 24 weekly classes
and 6 monthly classes taught by bilingual registered
dietitians. Weekly classes provided individualized
instruction in nutrition, feedback on subjects' food
records, and the use of behavior modification
techniques for weight loss. Classes also included
group exercise, food tastings, cooking demonstra-
tions, and videotaped instructions on preparing low
fat foods. Six monthly maintenance classes fol-
lowed the 6 months of weekly classes. Maintenance
classes focused on problem-solving strategies for
preventing or minimizing relapse foliowing treat-
ment (40). Group leaders emphasized an active,
problem-solving approach which allowed subjects
to observe low fat food preparation methods, to

taste traditional foods made with little or no fat,
and to enlist the support and assistance of the
group in solving problems encountered in develop-
ing low fat eating and exercise habits.
The family group (group 3) also attended 24

weekly and six monthly classes taught by bilingual
registered dietitians. They received a modified ver-
sion of the "Cuidando el Corazon" manual that
included information on partner support and pa-
renting skills to encourage family changes in eating
and exercise behaviors. Spouses were encouraged to
attend classes with subjects, and separate classes
were held for the preschool-aged children. The
children's classes were based on a heart-healthy
educational program for preschool and kindergar-
ten children (41) that uses age-appropriate sensory
experiences and games to teach simple concepts
about heart-healthy foods and physical activity.
Weight and height were measured at baseline, 3,

6, and 12 months using a standard physician's
scale. Body mass index (BMI) was calculated as
weight in kilograms divided by height in meters
squared. Acculturation into the U.S. lifestyle was
measured with the Acculturation Rating Scale for
Mexican Americans (42), a 1-page questionnaire
that yields a score from 1 to 5 reflecting subjects'
degree of acculturation.

Analyses. Repeated measures analysis of variance
(ANOVA) (43) was used to test the hypothesis that
the family intervention (group 3) would lose more
weight and maintain weight loss better than the in-
dividual group (group 2) which in turn was ex-
pected to be more successful than the comparison
group (group 1). The dependent factor was BMI
measured at baseline, 3, 6, and 12 months.

Results

Results are presented for the 86 subjects for
whom weight data are available from the baseline,
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Table 1. Demographic characteristics of three groups of obese Mexican American women in a weight loss program

Age &Oae) AccuAuutrton1 EcatIo (yer)
Income (Pcnt

Group Number Mean SD Ma SD M"n SD below S1O,002

Group 1 ............. 27 33.8 7.0 2.80 .80 10.6 3.1 27
Group 2 ............. 32 33.6 6.4 3.11 .62 9.6 3.3 23
Group 3 ............. 27 32.8 6.1 2.62 .93 10.2 3.1 22

Total .......... 86 33.4 6.4 2.86 .80 10.1 3.2 24

I Measured by th Acculturation Rating Scale for Mexican Americas (42). Scal
range b 1-5; very Mexican - 1, very anglicized - 5.

2 N - 79.
NOTE: SD . standard deviation.

Table 2. Means and standard deviations (SD) for weight and body mass index at baseline and 3, 6, and 12 months by group

Baselne 3 months 6 months 12 months

Group mean SD mean SD an SD an SD

Welwt (WOrms)

1. Comparison .77 11.1 76.1 11.4 76.8 12 76.3 12.2
2. Individual .78.1 13.8 75.5 14.1 74.8 13.9 76 14.3
3. Family .74.2 12.8 71.2 12.6 69.7 12.7 70.4 14.6

Body ma Index (wht in NIog dd by heoht in sq. mete)

1. Comparison .31.6 4.9 31.2 5.0 31.5 5.1 31.3 5.4
2. Individual .31.7 5.0 30.7 5.0 30.4 5.1 30.9 5.3
3. Family .30.3 4.5 29.0 4.5 28.4 4.6 28.7 5.5

3-month, 6-month, and 12-month measurements.
The remaining 82 subjects were excluded because
of missing data at any of the 3-, 6-, and 12-month
measurement sessions. Preliminary ANOVA re-
vealed no significant differences on any of the
baseline measures, including initial BMI, initial
weight, age, acculturation, years of education, or
income between the 86 subjects included in these
analyses and the 82 who were excluded.

Preliminary analyses were also performed to
determine equality of the intervention groups at
baseline. ANOVA revealed no significant differ-
ences between the three groups in years of educa-

tion, age, acculturation, income, initial weight, or
BMI levels (P > .05, for each).

Demographic characteristics. Demographic charac-
teristics are presented in table 1. Overall, subjects
were young and had low levels of education and
family income. Using the Acculturation Rating
Scale for Mexican Americans (42), the majority of
the sample was "truly bicultural." That is, al-
though they have adopted many of the values and
behaviors of the majority culture, they maintain
strong attachments to their Mexican heritage, pri-
marily through language and their friendship and
kinship networks.

Group differences in weight and BMI. Group
means and standard deviations at baseline, 3,6, and
12 months are reported for weight and BMI in ta-
ble 2. Because BMI is a better measure of obesity
than simple weight data (44), further analyses are
reported with BMI data only. Multivariate analysis
of variance with repeated measures yielded a signif-
icant group multiplied by (x) time interaction for
BMI (Wilk's Lambda = .7817, P < .003), indicat-
ing an intervention effect over time. Repeated mea-
sures analyses were then run again on each of the
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three combinations of intervention groups (groups
1-2, groups 1-3, and groups 2-3) to test the simple
effects of the group x time interaction. In order to
control the type I error rate, the tests were judged
at P = .01 (.05 divided by 3). There were signifi-
cant group x time interactions for the groups 1-2
(Wilk's Lambda = .7797, P < .003) and groups
1-3 (Wilk's Lambda = .7329, P < .001) compari-
sons. The groups 2-3 comparison did not yield a
significant group x time interaction (Wilk's
Lambda = .9668, P < .599). These results are il-
lustrated in the figure. Thus group x time interac-
tions indicated that group 1 was significantly dif-
ferent from groups 2 and 3.

Discussion

Mean weight loss in kilograms (kg) in three groups of Mexican
American women during 12 months

Weight loss (kg)

-1

-2

-3

-4

-5 1 1
Baseline 3

Weekly classes

6
Month

JA
Monthly classes

Family

1 2

The purpose of this study was to evaluate the
effectiveness of a family-based weight loss interven-
tion for obese Mexican American women compared
with a traditional program oriented to the individ-
ual and an information-only comparison group.
The results supported the hypothesis that the two
treatment groups would be more successful in
losing weight than the information-only control
group. The two treatment groups were taught using
techniques specifically for adults with limited liter-
acy skills, such as a personal approach, group
support, and a variety of experiential teaching
methods (45). Support from the group and the
instructor may also have been a factor in these
subjects' weight loss.

Although the figure reveals a trend for the
family intervention to be more effective than the
program for the individuals, this difference was not
significant. The family program was designed to
actively involve family members in making diet and
exercise changes, but actively involving the sub-
jects' husbands was difficult in this study. Al-
though husbands were encouraged to attend
classes, fewer than 50 percent attended any of the
classes. Possible reasons included lack of time, as
many worked in the evenings or were involved in
other activities; lack of energy, with many report-
ing being too tired after working all day; and lack
of interest, as many felt that food and health were
women's issues. The lack of male instructors may
also have been a factor.
Weight loss in this study was modest, with the

women in the family group averaging 6.6 and 9.9
pounds after 3 and 6 months, and those in the
individual group averaging 5.7 and 7.2 pounds
after 3 and 6 months of treatment. These results

compare favorably to the 8.5 lb. average weight
loss reported from early weight loss programs
conducted in 1974, but not as favorably with more
recent averages of 15.4 lb. from 1984 (46). How-
ever, because programs also lengthened from 8.4
weeks in 1974 to 13.2 weeks in 1984, average
weight loss per week has not changed during this
time.
While weight loss averages were small, they may

have some clinical significance in a population
known to be at risk for diabetes and hypertension.
In other populations modest weight losses (10 lb.)
have been found to have beneficial effects on blood
pressure in mild hypertensives (47). Decreases of 5
to 10 lbs. have been found to improve plasma
glucose in patients with noninsulin dependent dia-
betes mellitus (48).
The results of this study must be interpreted with

some caution because of the large number of
subjects with no data available at one or more of
the followup measurement sessions. Although there
were no discernible differences between these sub-
jects and those included in the analyses on any of
the initial measures, including initial weight, BMI,
and demographic variables, it is possible that they
might have differed on subsequent measures. Un-
fortunately, high attrition rates are not uncommon
over a 1-year period in research conducted with
low-income minority subjects, due in part to the
high mobility of the study population and to
competing demands on subjects' time and energy
(49). Future research should continue to develop
appropriate interventions and measurement strate-
gies for this population that will maximize the
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likelihood of long-term behavior change and pro-
gram participation.

Future programs should also identify ways to
involve more actively members of subjects' natural
support groups. For example, husbands might be
more likely to participate in the program if they
were offered weight-training classes while their
wives attended the nutrition classes. Recruiting
other family members and friends may be more
successful than involving husbands, if these are the
people from whom support for making dietary and
exercise changes is needed. Because Mexican Amer-
icans are less likely to have already adopted diet
and exercise behaviors for weight or cholesterol
control, subjects seeking to make changes in their
eating and exercise habits may not receive practical
and emotional support for the changes. Many of
our subjects reported active efforts to sabotage
their new behaviors by friends and family who
were disturbed by these changes.
While the weight loss reported in this study may

not be of the magnitude reported with highly
motivated, white, middle-class samples, it repre-
sents a flrst attempt to work with an underserved
and poorly understood population. These data
indicate that it is possible to develop a weight loss
program that is consistent with the foods and
values prevalent in the Mexican American culture.
Although intensive programs such as the one de-
scribed in this study are effective, it is impossible
to reach every member of the Hispanic community
with such programs. Future studies should provide
information on nutrition, exercise, and behavior
change strategies to larger segments of the Mexican
American population through community involve-
ment and media channels. Working with existing
systems such as churches, community organiza-
tions, clinics, and the natural networks of friends
and relatives will probably achieve the most effec-
tive results if these efforts are supported by
community-wide education programs disseminated
through both Spanish- and English-language media.
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